Abstract. The peculiarities of the synthesis, structure and properties of the ET radical cation salts prepared in the presence of the rare-earth metal-complex anions in the chlorobenzene-alcohol medium were studied. Four types of the radical cation salts were prepared and their structures and conducting properties were examined.
INTRODUCTION
The rare-earth metal-complex anions as untraditional counterions are interesting for the creation of new polyfunctional organic conductors based on π-donors. [1] [2] [3] . This paper reports the peculiarities of the synthesis of ET radical cation salts prepared with using of the M[(NCS) 4 
(NO 3 ) 2 ]
3-anions, M=Y, Dy, Ho, Gd, their structures and properties.
RESULTS AND DISCUSSION
As our investigations have shown, electrocrystalization of ET in the presence of the [M(NCS) 4 (NO 3 ) 2 ] 3-anions, M=Y, Dy, Ho, Gd, in the chlorobenzene (CB)-alcohol mixture is a very selective process and results in the preparation of the different ET complexes. It was found, that the nature and polarity of alcohol in use affect the composition of obtained radical cation salts drastically. In low-polar CB the crystals of ET radical cation salts are not formed because of no dissociation of used electrolyte. However, a small addition of alcohol to CB leads to growing of the crystals of organic conductors. The crystals containing the rare-earth metal-complex anions, (ET) 5 M[(NCS) 6 (NO 3 )]•C 2 H 5 OH] (I), were only formed in the presence of ethyl alcohol [2] . It should be noted that these salts include the counterion [M(NCS) 6 (NO 3 
3-anion of the initial electrolyte in both composition and charge. It is probable that during dissociation of the electrolyte in the solvent mixture one of two bidentate NO 3 ligands is replaced by two additional NCS groups. Such a replacement of the ligands results in the formation of the new anion, in which the coordination number of rare-earth metal does not change and remains equal to eight.
The substitution of ethanol for more polar methyl alcohol leads to growth of the new ET(NCS) 0.77 salt (II). It is the first ET salt with the thiocyanate anion. All attempts to synthesize the ET salts with NCS group as counterion were unsuccessful so far.
More important, in the CB-glycol medium electroctystalization of ET is accompanied by growing of the new salts (ET) 3 (NO 3 ) 2 •C 2 H 4 (OH) 2 (III) and (ET) 2 (NO 3 )•xC 2 H 4 (OH) 2 (IV). The compositions of III and IV were determined by the electron probe microanalysis and from data of the elemental
The salts of I and II belong to the class of quasi two-dimensional organic conductors. The conducting ET radical cation layers are alternated with the inorganic anion sheets consisting of the polyvalent anions [M(NCS) 6 (NO 3 )] 4-or polymeric thiocyanate chains, respectively for I [2] and II [3] . The distinct feature of the structure of the salt I is a principally new packing type (ω) of the radical cation layers. The radical cation layers formed of the ET dimers have cavities into which the single ET radical cations and ethanol molecules are incorporated. It should be noted, that it is the first time that the solvent molecules are included into the conducting layers.
The radical cation layers in the salt II have packing like the δ-type. It is significant that the salt structure has short S…S or S…N intermolecular contacts of the cation-cation, anion-anion and cationanion types which leads to the formation of a three-dimensional network of intermolecular contacts. It is known, the formation of such networks are very rare in the molecular conductors. The study of the structures of III and IV is in progress. The salts I, II and IV are semiconductors and the complex III possesses metallic properties. The low conductivity of I as well as semiconducting character of its temperature dependence should be associated with the high degree of charge transfer (4/5) and the presence of the ethanol molecules in the conducting layers [2] .
The single crystal conductivity of II measured along a and b axes and perpendicular to ab plane at room temperature are equal to 0.05, 0.035 and 6⋅10 -4 Ohm 
